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Abstract — The concrete is a mixture of cement, sand, gravel 
and water, it is classified into simple concrete and reinforced 
concrete. The workability, consistency and plasticity are 
fundamental aspects that a concrete mixture must have; the 
three main factors that are measured when make a mixture are: 
air content, slump and temperature. The reuse of tires helps to 
avoid the large accumulation of these and save oil for the 
manufacture of new. The use of modified concrete is not 
something new and many countries have been developing and 
applying it successfully in recent years. Most research focuses on 
measuring the mechanical properties of hardened concrete, 
leaving aside the properties of the fresh concrete. The objective 
of this research is to measure the incidence of the addition of 
rubber fibers from disused tires, with values of 10% and 15%. 6 
parameters were measured to the fresh concrete, obtaining that 
few are not affected and some of them are modified in a positive 
way. 

Index Terms — low resistance concrete, rubber fibers, disused 
tires, workability. 


I. INTRODUCTION 

Concrete 

The concrete is a mixture of cement, fine aggregate, coarse 
aggregate and water [1]. It is classified into simple concrete 
and reinforced concrete. The concept of simple concrete is 
used when talking about a mixture conformed by Portland 
cement, coarse aggregates, fine aggregates and a moisturizer 
that produces the chemical reaction, without any extra 
reinforcement. Reinforced concrete is one that is used with 
some extra element to increase its properties or strength [2]. 
According to the Portland Cement Association [3], the 
workability, consistency and plasticity are fundamental 
aspects that a concrete mixture must have, being the 
workability the ease of placement, consolidation and finishing 
the fresh concrete, all this without its aggregates get segregate. 
The three main factors that are measured when making a 
mixture are: air content, slump and temperature. [4] define the 
concrete slump as the greater or lesser difficulty of mixing, 
transporting, placing and compacting the concrete, explain 
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that the property is directly affected by the cement paste and 
its water-cement ratio determined for each particular mixture. 
The concrete temperature is one of the most important factors 
that directly intervene in the quality, setting time and 
resistance of concrete [5]. 

Tires 

Usually, the life of a tire is in proportion to the kilometers 
running, around 50,000 km [6]. The reuse of tires represents 
in addition to avoiding the large accumulation of these, saving 
oil for the manufacture of new, to manufacture one normal 
size car tire 32 liters of crude oil are needed, while for one 
recycled 11 liters are needed, in a truck tire (which is bigger) 
requires 100 liters and for one recycled 32 liters 
approximately, which constitutes a saving between 30% and 
50% of material [7]. 

The use of modified concrete is not something new and 
many countries have been developing and applying it 
successfully in recent years [8]. The concrete presents a high 
compressive strength as the natural stones, but low resistance 
to traction around 10% of its resistance to compression [9]. In 
the research carried out on the addition of synthetic rubber to 
different cement-based mixtures for the manufacture of 
concrete and bricks, it has been found that, with the addition 
of rubber to mixtures, these tend to reduce their density, but in 
others of their properties they obtain good results being 
improved [10]. [11] made a mixture of Portland cement, 
which was added two more materials: crushed synthetic 
rubber and ash resulting from the burning of carbon, the test 
focused to obtain the flexure, compression and absorption 
characteristics of the concrete. [12] developed new concrete 
mixtures replacing the fine aggregate by three recycled 
materials: elastomers from tire treads, polypropylene and 
nylon fibers, found that concrete-rubber mixtures do not show 
segregation, but mixtures with nylon and polypropylene fibers 
do. [13] evaluated the effect of adding particles of tire waste 
on a cement paste. They determined that the flexural strength 
and modulus of elasticity increase with the addition of rubber 
particles in the cement pastes, indicating that the 
rubber-containing specimens show high hardness, but 
decrease the compressive strength. The geometry of the 
rubber particles that are added to the mixture is of the utmost 
importance as it directly influences the adherence they have 
with the cement paste, thereby also improving the tensile 
strength [14]. 

The majority of the investigations are directed to evaluate the 
mechanical properties of the hardened concrete added with 
rubber in different concentrations and as substitution of some 
of the base aggregates. The objective of this research is to 
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measure the incidence of rubber fibers in the workability of 
low resistance concrete mixtures, adding 10% and 15% of the 
weight of the cement, the factors to be measured: temperature, 
density, slump, content of air, compactibility and workability. 

II. METHODOLOGY 

The materials were characterized according to the 
applicable Mexican standards (NMX) and the design of the 
concrete mixture was carried out for a compressive strength of 
f c = 150 kg / cm 2 . The design slump was 150 mm with an 
approximation of ± 25 mm. Maximum size of the aggregate 
19 mm, the design of the mixture was developed by the 
absolute volume method of the PCA [3]. 

Materials 

• Portland Blended Cement (CPC 30 R) 

• River sand 

• Crushed limestone gravel 

• Tire waste fibers (3-12 mm) 

The designed mixture was taken and modified for the two 
addition percentages, leaving a mixture without aggregate 
(Ml), a mixture with 10% (M2) and a mixture with 15% (M3). 
Each mixture was elaborated and the parameters were 
measured. 

III. RESULTS 

The obtained results from the mixtures Ml, M2 and M3 are 
shown in tables 1, 2 and 3 respectively, where it is observed 
that the temperature remains the same in the mixtures Ml and 
M3, the mixture M2 presenting a variation of only 1 degree 
Celsius. The density shows a decrease of mixtures 2 and 3 
with respect to mixture 1, being 0.86% and 1.87% 
respectively. The slump remains normal within the design 
parameters in mixtures 1 and 3, presented changes mixture 2. 
The air content of the mixture 1 is 1%, the mixtures 2 and 3 
present a slight increase. The compactability shows no 
significant differences behaving similarly in the three 
mixtures. The workability presents considerable changes with 
respect to the mixture 1 since the mixture 2 decreases 22.23% 
while the mixture 3 increases its workability 5.93%. 

Table 1. Characteristics of the mixture without rubber. 


Ml 

Temperature (°C) 

28 

Density (kg/m 3 ) 

2232.21 

Slump (mm) 

170 

Air content 

1% 

Compactability 

0.99 

Workability 

92.68% 


Table 2. Characteristics of the mixture with 10% rubber 
addition. 


M2 

Temperature (°C) 

29 

Density (kg/m 3 ) 

2212.94 

Slump (mm) 

80 

Air content 

2.10% 

Compactability 

0.96 

Workability 

70.45% 


Table 3. Characteristics of the mixture with 15% rubber 
addition. 


M3 

Temperature (°C) 

28 

Density (kg/m 3 ) 

2190.46 

Slump (mm) 

150 

Air content 

2.50% 

Compactability 

0.97 

Workability 

98.61% 


IV. Conclusion 

Of the six factors observed in the study, temperature and 
compatability are not affected by the addition of rubber fibers. 
The density decreases as a function of the percentage of 
rubber increase. The variation in the slump of the mixture 2 is 
attributed to lack of homogenization of the rubber, but not to 
the percentage of addition. It is concluded that the addition of 
rubber fibers improves the workability when the rubber is 
previously wetted, this because it provides water to the 
mixture, and decreases the density that could be a favorable 
point for some uses. 
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